The dual-route interactive two-step model explains the variation in the error patterns of aphasic speakers in picture naming, and word and nonword repetition tasks. The model has three parameters that can vary across individuals: the efficiency of the connections between semantic and lexical representations (s-weight), between lexical and phonological representations (p-weight), and between representations of auditory input and phonological representations (nl-weight). We determined these parameter values in 103 participants with chronic aphasia from left hemisphere stroke whose lesion locations had been determined. Then, using voxel-based lesion-parameter mapping, we mapped the parameters onto the brain, thus determining the neural correlates of the model's mechanisms. The maps and the behavioral findings supported the model's central claim that word repetition is affected by both the p and nl parameters. We propose that these two parameters constitute the model's analogue of the ''dorsal stream'' component of neurocognitive models of language processing.
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Introduction
Most computational models of cognition aim to simulate behavioral data. For example in the domain of language production, the topic of this article, models simulate speaker choices (e.g. Chang, Dell, & Bock, 2006) , the temporal dynamics of those choices (e.g. Levelt, Roelofs, & Meyer, 1999) , and the characteristics of speech errors, including normal slips as well as production errors made by speakers with brain damage (e.g. Dell, Schwartz, Martin, Saffran, & Gagnon, 1997) . To explain these data, the models postulate representations and processes, and parameters regarding how these vary across individuals and circumstances.
More recently, cognitive models have been used to guide cognitive neuroscience. The models identify cognitive functions whose brain correlates can be sought. Language production models, in particular, have been used to interpret functional imaging data obtained from a variety of methods (e.g. Costa, Strijkers, Martin, & Thierry, 2009; Graves, Grabowski, Mehta, & Gordon, 2007; Indefrey & Levelt, 2004; Price, 2000) and analyses of lesion locations in speakers with aphasia (e.g. DeLeon et al., 2007; Schwartz et al., 2009) . In this article, we identify the neural correlates of a particular model of lexical access in production, the dual-route interactive two-step model (e.g. Dell, Martin, & Schwartz, 2007; Hanley, Dell, Kay, & Baron, 2004; Nozari, Kittredge, Dell, & Schwartz, 2010; Schwartz, Dell, Martin, Gahl, & Sobel, 2006) . This and related models have been applied to several aspects of lexical processing in aphasic and unimpaired speakers.
